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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3/ MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication, 
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DETAILED ACTION 



1 . Claims 1-30 are pending in this application. 

2. Please furnish the office with the references (PCI Local Bus Specification, 
Revision 2.1 by PCI Special Interest Group (SIG) on June 1, 1995. Next Generation 
Input/Output (NGIO) Specification by the NGIO forum on March 26,1999 and Next 
Generation I/O Link Architecture Specification: HCA Specification, Revision 1.0 by 
NGIO Forum on July 20, 1999) cited on pages 2,8 and 9 respectively. 



3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 9-13 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for falling to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 



5. Claim 9 recites the limitation "each controller driver" in lines 18-19. There is 
insufficient antecedent basis for this limitation in the claim. 

For the purpose of this office action the examiner would assume that the phrase "each 
controller driver" implies "each I/O controller driver". 



Claim Rejections - 35 USC §112 



Claim Rejections - 35 USC § 102 
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6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sate in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1,2,4,14,15,20 and 21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Pat. No. 5,644,712 to Coscarella et al. 

8. As to claim 1 , Coscarella teaches a host coupled to a cluster fabric including one 
or more fabric-attached I/O controllers, comprising: a processor, a memory coupled to 
the processor and an operating system provided with an I/O bus abstraction to report 
multiple paths to a target fabric-attached I/O controller (figures 1 and 3A/B Col. 5 Ln. 14 
- 67, Col. 6 Ln. 1 - 49) and the operating system that directs service requests between 
the host and the target fabric-attached I/O controller in response to the multiple paths 
(figure 5 Col. 7 Ln. 24 - 63). 

9. As to claim 2, Coscarella teaches the host as claimed in claim 1 , wherein said 
operating system further comprises: a kernel; and a fabric bus driver to provide said I/O 
bus abstraction to the kernel for the cluster fabric to report the multiple paths to the 
target fabric-attached I/O controller (figure 5 (lOP 118) Col. 7 Ln. 24 - 63). 
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10. As to claim 4, Coscarella teaches the host as claimed in claim 2, further 
comprising a host-fabric adapter provided to interface the host to the cluster fabric 
(figure 1 Col. 1 Ln. 21 -67). 

11. As to claim 14, Coscarella teaches a cluster comprising: a cluster fabric, a host 
including an operating system coupled to the cluster fabric, an I/O controller attached to 
the cluster fabric (figures 1 Col. 5 Ln. 21 - 67), and a fabric manager coupled to the 
cluster fabric, for assigning I/O controllers in the cluster fabric to at least said host and 
sending messages to said host indicating that the I/O controller has been assigned 
(figure 9 col. 13 Ln. 20 - 67, Col. 14 Ln. 1 - 14), wherein said operating system 
including a fabric bus driver provided to report multiple paths to a target fabric-attached 
I/O controller and the operating system to direct service requests between the host and 
the target fabric-attached 1/0 controller in response to the response to the multiple 
paths (figures 1 and 3A/B Col. 5 Ln. 14 - 67. Col. 6 Ln. 1 - 49, figure 5 Col. 7 Ln. 24 - 
63). 

12. As to claim 1 5, see the rejection of claim 2 above. 

13. As to claim 20, Coscarella teaches the cluster as claimed in claim 14, wherein 
said fabric manager comprises: fabric services to detect the connection or presence of 
the target fabric-attached I/O controller and to assign a network address to the target 
fabric-attached I/O controller; and an I/O controller manager coupled to the fabric 
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services to assign the target fabric-attached I/O controller to said host and to send 
messages to said host indicating that the target fabric-attached I/O controller has been 
assigned (figure 9 Col. 13 Ln. 20 - 67). 

14. As to claim 21 , Coscarella teaches a computer usable medium having computer 
readable program code embodied therein for use in a host system to report multiple 
paths to a target fabric-attached I/O controller via a cluster fabric, said computer 
readable program code means when executed, cause a computer to: create and report 
multiple paths from a host to a target fabric-attached I/O controller via the cluster fabric; 
and enable reporting the multiple paths to the target fabric-attached I/O controller and 
direct service requests between the host and the target fabric-attached I/O controller in 
response to the multiple paths (figures 1 and 3A/B Col. 5 Ln. 14 - 67, Col. 6 Ln. 1 - 49, 
figure 5 Col. 7 Ln. 24-63). 



Claim Rejections - 35 USC § 103 

1 5. The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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16. Claims 5-8,17-19 and 22-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 5,644,712 to Coscarella et al. in view of U.S. Pat. 
No. 6,594,698 B1 to Chow et al. 

17. As to claim 5, Coscarella as modified in claim 4 is silent with reference to the 
host as claimed in claim 4, further comprising a fabric adapter device driver provided to 
control operation of the host-fabric adapter. 

1 8. Chow teaches the host as claimed in claim 4, further comprising a fabric adapter 
device driver provided to control operation of the host-fabric adapter (Fibre Channel 
Interface Low Level Driver 506 Col. 10 Ln. 39 - 67). 

1 9. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Chow and Coscarella in order to 
determine the status of a host adapter (Chow reference Col, 10 Ln. 45 - 47). 

20. As to claim 6, Coscarella as modified in claim 5 is silent with reference to the 
host as claimed in claim 5, wherein said fabric bus driver creates a separate device 
object for each port of the host-fabric adapter that can be used to communicate with the 
target fabric-attached I/O controller and establish the multiple paths to the target 
fabric-attached I/O controller. 

21 . Chow teaches the host as claimed in claim 5, wherein said fabric bus driver 
creates a separate device object for each port of the host-fabric adapter that can be 
used to communicate with the target fabric-attached I/O controller and establish the 
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multiple paths to the target fabric-attached I/O controller ("..JOB..." Col. 10 Ln, 62 - 67. 
Col. 11 Ln. 1 -29). 

22. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Chow and Coscarella in order to 
describe a single request (Chow reference Col. 1 1 Ln. 27 - 29). 

23. As to claim 7, Coscarella teaches the host as claimed in claim 5, wherein said 
multiple paths are utilized for load balancing I/O requests and/or for fault tolerance when 
one or more paths to the target fabric-attached I/O controller fail ("...busy..." figure 5 
Col. 8Ln. 1 -37). 

24. As claim 8, Coscarella as modified in claim 5 is silent with reference to the host 
as claimed in claim 5, wherein said fabric bus driver creates a single device object for 
the target fabric-attached I/O controller even if multiple ports of the host-fabric adapter 
can be used to communicate with the target fabric-attached I/O controller. 

25. Chow teaches the host as claimed in claim 5, wherein said fabric bus driver 
creates a single device object for the target fabric-attached I/O controller even if multiple 
ports of the host-fabric adapter can be used to communicate with the target 
fabric-attached I/O controller ("...lOB..." Col. 10 Ln. 62-67. Col. 11 Ln. 1 -29). 

26. It would have been obvious to one of ordinary skill in the art at time the invention 
was made to combine the teachings of Chow and Coscarella in order to describe a 
single request (Chow reference Col. 1 1 Ln. 27 - 29). 
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27. As to claim 1 7, see the rejection of claim 6. 

28. As to claim 18, see the rejection of claim 7. 

29. As to claim 1 9, see the rejection of claim 8. 

30. As to claim 22, Coscarella teaches a method of initializing a host to report 
multiple paths to a target agent via a cluster fabric, comprising: enabling the local I/O 
bus driver to identify any local I/O controllers connected to a corresponding local I/O 
bus/enabling the fabric bus driver to identify any fabric-attached I/O controllers assigned 
to the host, and report the identified local I/O controllers connected to the local I/O bus 
and the identified fabric-attached I/O controllers to the I/O manager (figure 9 Col. 13 Ln. 
20 - 67), enabling the fabric bus driver to create and report multiple paths to a target 
fabric-attached I/O controller via the cluster fabric (figure 3A/B Col. 5 Ln. 14 - 67, Col. 1 
- 61) and directing service requests between the host and the target fabric-attached I/O 
controller in response to the multiple path (figure 5 Col. 7 Ln. 24 - 63). 

31 . Coscarella is silent with reference to loading an operating system kernel into a 
memory, loading an I/O manager into the memory, loading a local 1/0 bus driver and a 
fabric bus driver providing a local I/O bus abstraction for the cluster fabric into the 
memory and loading an I/O controller driver into the memory for each reported I/O 
controller. 
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32. Chow teaches loading an operating system kernel into a memory, loading an I/O 
manager into the memory (Col. 6 Ln. 45 - 59), loading a local I/O bus driver and a fabric 
bus driver providing a local I/O bus abstraction for the cluster fabric into the memory 
and loading an I/O controller driver into the memory for each reported I/O controller 
(",..cs..." Col. 6 Ln. 38 - 49. Col. 9 Ln. 10 - 18. Col. 12 Ln. 48 - 64. Col. 14 Ln. 1 - 13). 

33. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Chow and Coscarella in order to 
perform I/O operation (Chow reference Col. 6 Ln. 45 - 59). 

34. As to claim 23, Coscarella teaches the method as claimed in claim 22. wherein 
said identified local I/O controllers connected to the local 1/0 bus and said identified 
fabric-attached 1/0 controllers to the I/O manager are reported using a common set of 
procedures or commands (Col. 5 Ln. 53 - 67). 

35. As to claim 24, Coscarella teaches a method of initializing a host to report 
multiple paths to a target agent via a cluster fabric comprising: enabling the local I/O 
bus driver to identify any local I/O controllers connected to a corresponding local I/O 
bus, enabling the fabric bus driver to identify any fabric-attached I/O controllers 
assigned to the host, identifies all paths to a target fabric-attached I/O controller, and 
report all multiple paths to a target fabric-attached I/O controller via the cluster fabric 
and directing service requests between the host and the target fabric-attached 1/0 
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controller In response to the multiple paths (figure 3A/B Col. 5 Ln. 14 - 67, figure 5 Col. 
7 Ln. 24 - 67). 

36. Coscarella is silent with reference to loading an operating system kernel into a 
memory/loading an I/O manager into the memory, loading a local I/O bus driver and a 
fabric bus driver providing a local I/O bus abstraction for the cluster fabric into the 
memory and create one instance of an I/O controller driver stack for each path to the 
target fabric-attached I/O controller ("...cs..." Col. 6 Ln. 38 - 49, Col. 9 Ln. 10 - 18, Col. 
12 Ln. 48 -64, Col. 14 Ln. 1-13). 

37. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Chow and Coscarella in order to 
perform I/O operation (Chow reference Col. 6 Ln. 45 - 59). 

38. As to claims 25 and 29, see the rejection of claim 22 above. 

39. As to claim 26, see the rejection of claim 23 above. 

40. As to claim 27, see the rejection of claim 6 above. 

41 . As to claim 28, see the rejection of claim 7 above. 



42. As to claim 30, see the rejection of claim 8 above. 
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43. Claims 3,9-13 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 5,644,712 to Coscarella et al. in view of U.S. Pat. 
No. 6,209,023 B1 to Dimitroff et al. 

44. As to claim 3, Coscarella as modified teaches the host as claimed in claim 2, 
wherein said fabric bus driver presents the cluster fabric to the kernel as a local I/O bus, 
and presents one or more target fabric-attached I/O controllers to the l<ernel as local I/O 
controllers. 

45. Dimitroff teaches the host as claimed in claim 2, wherein said fabric bus driver 
presents the cluster fabric to the kernel as a local I/O bus, and presents one or more 
target fabric-attached I/O controllers to the kernel as local I/O controllers (figure 1 Col. 5 
Ln. 18-67, Col. 6 Ln. 1 -37). 

46. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Dimitroff and Coscarella because 
DimitrofTs teaching would improve the throughput of Coscarella's system by facilitating 
disk drive access. 

47. As to claim 9, Coscarella teaches an operating system for a host coupled to a 
cluster fabric including one or more fabric attached I/O controllers, comprising: a kernel 
(, one or more I/O controller drivers operatively coupled to the kernel (figure 1 Col. 1 Ln. 
21 - 67), a fabric bus driver operatively coupled to the I/O manager to provide an I/O 
bus abstraction to the I/O manager to report multiple paths to a target fabric-attached 
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I/O controller and the operating system to direct service requests between the host and 
the target fabric-attached I/O controller in response to the multiple paths (figures 1 and 
3A/B Col. 5 Ln. 14 - 67, Col. 6 Ln. 1 -49, figure 5 Col. 7 Ln. 24 - 63). 

48. Coscarella is silent with reference to one or more I/O controller drivers 
operatively coupled to the kernel, each controller driver specific for a specific type of I/O 
controller. 

49. Dimitroff teaches one or more I/O controller drivers operatively coupled to the 
kernel, each controller driver specific for a specific type of I/O controller (figure 1 Col. 5 
Ln. 18-67, Col. 6Ln. 1 -55). 

50. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Dimitroff and Coscarella because 
DimitrofFs teaching would improve the throughput of Coscarella's system by facilitating 
disk drive access. 

51 . As to claim 10, Coscarella as modified is silent with reference to the operating 
system as claimed in claim 9, wherein said fabric bus driver appears to the I/O manager 
as a local I/O bus driver. 

52. Dimitroff teaches the operating system as claimed in claim 9, wherein said fabric 
bus driver appears to the I/O manager as a local I/O bus driver (figure 1 Col. 5 Ln. 18 - 
52). 

53. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Dimitroff and Coscarella because 
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Dimitroff s teaching would improve the throughput of Coscarella's system by facilitating 
disk drive access. 

54. As to claim 1 1 , see the rejection of claim 10 above. 

55. As to claim 12, see the rejection of claim 9 above. 

56. As to claim 13, Dimitroff teaches the operating system as claimed in claim 12. 
wherein said local I/O bus drivers and said fabric bus driver communicate with the I/O 
manager using a common set of procedures (Col. 5 Ln. 53 - 67). 

57. As to claim 16, Coscarella teaches the cluster as claimed in claim 14, further 
comprising a host-fabric adapter provided to interface the host to the cluster fabric figure 
1 Col. 1 Ln, 21 -67). 

58. Coscarella as modified is silent with reference to a fabric adapter device driver 
provided to control operation of the host-fabric adapter. 

59. Dimitroff teaches a fabric adapter device driver provided to control operation of 
the host-fabric adapter (figure 1 Col. 5 Ln. 18 - 67). 

60. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Dimitroff and Coscarella because 
DimitrofTs teaching would improve the throughput of Coscarella's system by facilitating 
disk drive access. 
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Response to Arguments 

61 . Applicant's argunnents with respect to claims 1-30 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

62. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles E Anya whose telephone number is (703) 305- 
3411. The examiner can normally be reached on M-F (8:30-6:00) First Friday off. 
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The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Charles E Anya 
Examiner 
Art Unit 21 26 
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